a Perkin Elmer ABI Prism 310 Genetic Analyser, using the Genescan software (Perkin Elmer) which detects different alleles through comparing sizes with standard DNA sizes (Tamra, Perkin Elmer). Allele frequencies for each breed were obtained using the FSTAT programme (Goudet, 1995) . Average gene diversity at each locus was calculated according to Nei's formula (Nei, 1973) , for each breed and for the three breeds together. To assess genetic differentiation of breeds, for the whole set of samples as well as pairwise, Wright's fixation indices (Wright, 1943 and 1951) were computed using the FSTAT programme. These indices represent the probability that two alleles chosen at random within the same population in generation t are identical by descent. F it is the fixation index calculated for the total population, a measure of the global heterozygose deficit (total inbreeding; Barker et al., 1997) ; F st is the fixation index calculated for each of the two subpopulations, a measure of the between populations heterozygose deficit and F is is a measure of the within population heterozygose deficit (inbreeding). Genetic distances were estimated between pairs of breeds, following the indications from Slatkin (1993) , who suggests to detect isolation by distance from the number of migrants between pairs.
RESULTS AND DISCUSSION
In Table 1 , allele size for each of the 17 microsatellite loci and average gene diversity in each of the three populations and overall are reported. The number of alleles per locus varied from 3 (BMC1013) to 19 (TGLA122). Only for locus, BMC1013, all detected alleles were found in all three breeds. The mean number of alleles per locus is 7.0, 7.5 and 8.6 respectively for the Piedmontese, Maremmana and Podolica samples. Average gene diversity (Nei, 1973) over all loci was 0.725, while for individual loci average gene diversity ranged between 0.204 (TGLA110) and 0.834 (ETH10). Highest gene diversity was showed by the Podolica breed (0.723). Only at 5 loci (CSSM47, CSSM60, TGLA431, SPS115) the same alleles are at the highest frequency in the three breeds. At 4 loci (CSSM36, ETH10, TGLA122 and TGLA226) Maremmana and Podolica breeds showed the highest frequencies at the same allele; at 5 more loci (CSSM36, ETH121, TGLA44, TGLA126 and TGLA377) Maremmana showed the highest allele frequencies at the same loci as the Piedmontese, while the Podolica and Piedmontese breeds have highest allele frequencies in common only at two loci (CSSM38 and CSSM70). At loci BMC1013 and ETH03, the three breeds registered the highest allele frequency at three different alleles. Allele frequencies of microsatellite SPS115 in the Podolica breed indicated exactly the same trend as in Bruzzone et al. (2001) , although the Podolica individuals, analysed by this author, originated from different areas of Southern Italy. Mean estimates of the total fixation index (inbreeding) for the three breeds were 0.133 for the Piedmontese, 0.160 for the Maremmana and 0.094 for the Podolica, indicating that the Maremmana is the most inbred. The lowest rate of inbreeding was found in the Podolica, which is characterized by the absence of a strong directional selection: beef conformation is proposed as breeding goal by the Breed Society while the farmers continue to select their female replacements on the basis of milk yield. The Maremmana highest rate of inbreeding is explained by the present small size of the breed (10,000 head) : this breed is in fact the one which has been more affected by the competition of more productive breeds. Mean estimate for F st (differentiation between the three cattle breeds) was 0.060± 0.011. Total inbreeding estimate was 0.180±0.028. 176, 178, 182, 186, 188, 190, 192, 194, 198, 200, 202, 204, 206, 208, 210 132, 136, 138, 140, 142, 144, 146, 148, 152, 156, 158, 160, 166, 168, 170, 172, 174, 176, 178 (Baker and Manwell, 1980) ; while Maremmana and Podolica belong to the Grey Steppe Group, the ancestral origin of which is referred to Bos primigenius. Also Rognoni and Pagnacco (1983) , found that Maremmana and Podolica are less distant from each other's than from Piedmontese, although in their work genetic distances were estimated from 13 protein coding loci polymorphisms. However, they found that both these breeds have the same distance from the Piedmontese, while we have found here that Piedmontese is closer to Podolica than to Maremmana. The different method used -microsatellites vs. protein coding loci might be responsible of the difference, as well as the individual sampling method and the time gap of over 20 years between the two analyses.
CONCLUSION
Decline in numbers and directional selection are the major causes of loss of genetic diversity. By investigating in the genetic structure of three native Italian breeds it was evident that Maremmana underwent the highest loss of genetic diversity ; the Piedmontese and the Podolica breeds, which have been only recently submitted to directional selection for beef conformation traits, still maintain a wider genetic variability. Differentiation between Maremmana and Podolica, although modelate, exists, and the disappearing of the Maremmana breed would entail a dangerous genetic erosion; in order to stop it, allelic differences between such breeds should be exploited to search for differences in the genome region close to the microsatellite that might eventually determine differences in economic traits.
